Subclass LATIGASTRA Petrunkevitch 1949 Order SCORPIONIDA Latreille 1817
Suborder PROTOSCORPIONINA Petrunkevitch 1949 First, Sil Wenl: Dolichophonus loudonensis (Laurie) , U.Sil, Pentland Hills, Scotland (Laurie 1899) .
Last, Carb Moscov: Mazonia woodiana Meek and Worthen, Francis Creek shales and Ist, Mazon Creek, Illinois (Meek and Worthen 1868, Petrunkevitch 1949) .
Comments: Mazonia woodiana as well as Gigantoscorpius willsi St6rmer, Carb Tourn-Vis6an, Calciferous Sandstone Series, near Langholm, Scotland, which has affinities with M. woodiana (see Stormer 1963) , may not belong to this suborder (see introduction, and Kjellesvig-Waering 1966) ; but since the Wenl-L.Dev scorpions are closely related (KjeUesvig-Waering 1966) Suborder EUSCORPIONINA Petrunkevitch 1949 First, Dev Siegen: Palaeoscorpius devonicus Lehmann, Hunsrtickschiefer, Germany (Lehmann 1944) .
Extant.
Comment: P. devonicus is known from a unique specimen (Petrunkevitch 1953) . 

Suborder CHELIFERINA Hagen 1878
First, Tert U. Eoc-L/M. Olig: Six genera belonging to three families, Baltic amber (Treatise P).
Extant.
Order PHALANGIDA Perty 1833
Suborder PALPITORINA Thorell 1876 First, Carb Moscov: Nemastomoides longipes (Petrunkevitch) and N. depressus (Petrunkevitch) , Francis Creek shales and 1st, Mazon Creek, Illinois (Petrunkevitch 1913 (Petrunkevitch , 1953 , each known from one specimen.
Suborder t~.nmTORmA Thorell 1876
First, Tert U. Eoc-L/M. Olig: Gonyleptes, Baltic amber (Treatise P).
Extant.
No fossil record.
Suborder CYPHOPHTHALMINA Simon 1879
Order ARCHITARBIDA Petrunkevitch 1949 (no suborders erected) First, Carb Bashk: Goniotarbus tuberculatus (Pocock), G. angulatus (Pocock), Mesotarbus intermedius Petrunkevitch, M. hindi (Pocock) , M. angustus (Pocock) and Leptotarbus torpedo (Pocock) all from Similis-pulchra Z., Coseley, near Dudley, England (Petrunkevitch 1953) .
Last, Carb Moscov: Orthotarbus nyranensis Petrunkevitch, Coal Measures (Westphalian D), N~,~any, Czechoslovakia (Petrunkevitch 1953 First, Dev Ems-Givet: Aberdeenshire, Scotland (Hirst 1923) .
Suborder PARASITINA Reuter 1909 First, Tert U. Eoc-L/M. Olig: Seius, Baltic amber (Treatise P).
Suborder TROMBIDIINA Dug~s 1839
Protacarus crani Hirst, Rhynie Chert Bed, M. Old Red Sandstone, Extant.
Extant.
Suborder AEARINA Leach 1815
First, Tert U. Eoc-L/M. Olig: 19 families represented by 44 genera, Baltic amber (Treatise P) Extant. Subclass STETHOSTOMATA Petrunkevitch 1949 Order HAPTOPODIDA Pocock 1911 (no suborders erected) First, Carb Bashk: Pleisiosiro madeleyi Pocock, Communls Z., Sparth Bottoms, Rochdale, Lancashire, England. The only specimen known from this locality has been erroneously labelled Architarbus rotundatus Scudder (Petrunkevitch 1953) .
Last, Carb Bashk: Pleisiosiro madeleyi Pocock, Similis-pulchra Z., Coseley, near Dudley, England (Petrunkevitch 1953) .
Cmmrnent: This is a monospecific order. Nine specimens of this species are known; details of eight of these have been considered above. No details have been found in the literature for the ninth specimen.
Order ANTHRACOMARTIDA Karsch 1882 (no suborders erected) First, Carb Bashk: Gleptomartus denuiti (Pruvost) , Asslse de Charleroi (Westphalian A), Morlanwelz, Hainaut, Belgium (Pruvost 1930) .
Last, Carb U.Carb: Pleomartus palatinus (Ammon), Stephanlan, Brficken, Pfalz, Germany (Petrunkevitch 1953) .
Conanaent: Stratigraphical details for Anthracomartus voelkelianus Krasch and A. granulatus Fri6 both of Carb, Silesia are not available.
Subclass SOLUTA Petrunkevitch 1949 Order TRIGONOTARBIDA Petrunkevitch 1949 (no suborders erected) First, Dev Ems-Givet: Palaeocharinoides homei Hirst, Palaeocharinus scourfieldi Hirst, P. rhyniensis Hirst, P. calmani Hirst, P. kidstoni Hirst and twelve other unnamed species assigned to the genus Palaeocharinus, Rhynie Chert Bed, M. Old Red Sandstone, Aberdeenshire, Scotland (Hirst 1923) .
Last, Carb U.Carb: Trigonomartus arnoldi Petrunkevitch, middle Stephanian, Decazeville, southern France (Petrunkevitch 1955 Extant. Superorder CAMAROSTOMATA Petrunkevitch 1949 Order THELYPHONIDA LatreiUe 1804 (no suborders erected) First, Carb Bashk: Prothelyphonus britannicus (Pocock), Similis-pulchra Z., Coseley, near Dudley, England (Petrunkevitch 1953) .
Extant.
Order SCHIZOMIDA Petrunkevitch 1945 (no suborders erected) First, Tert ?Plioc: Galcitro fischeri Petrunkevitch, Onychothelyphonus bonneri Pierce and Calcoscizomus latisternum Pierce, onyx marble, Bonnet, Arizona (Petrunkevitch 1945 , Pierce 1950 .
Extant. Order KUSTARACHNIDA Petrunkevitch 1913 (no suborders erected) First and Last, Garb Moscov: Kustarachne tenuipes Scudder, K. conica Petrunkevitch and K. extincta (Melander) , Francis Creek shales and 1st, Mazon Creek, Illinois (Petrunkevitch 1949 (Petrunkevitch , 1953 .
Comment: These three species have been described from unique specimens, but no details of their stratigraphical position in the Mazon Creek section are available.
Superorder LABELLATA Petrunkevitch 1949 Order PHRYNICHIDA Petrunkevitch 1945 (no suborders erected) First, Carb Bashk: Graeophonus carbonarius Scudder, Joggins Mines, Nova Scotia, Canada (Petrunkevitch 1949) , G. anglicus Pocock, Similis-pulchra Z., Coseley, near Dudley, England (Petrunkevitch 1953) and G. anglicus (= Protophrynus carbonarius Pruvost 1930 (Petrunkevitch 1953 ), Assise de Charleroi (Westphalian B), Belgium (Pruvost 1930 The classification adopted is based on that of Imms (1957) ; deviations are inevitable because that classification does not cover the fossil orders.
The earliest fossil insect is believed to be an Apterygote of the Order Collembola. Until quite recently it was believed that the earliest certainly winged insects were members of the Orders Palaeodicytoptera, Dictyoptera and Paraplecoptera found in the Upper Carboniferous. Rohdendorf (1961a) has, however, recently reported on an enigmatic Devonian fossil for the reception of which he has erected the Order Archeoptera, which appears to be a winged insect (see p. 515). Most fossil insects consist of wings and in many cases these are fragmentary; the morphology of the insect wing has recently been reviewed in some detail by Seguy (1959) . Smart (1963) has briefly reviewed the phylogeny of both extant and fossil orders of Insects and the field of palaeoentomology has been reviewed by Martynova (1961) .
The classification of the fossil orders is discussed at some length by Laurentiaux (in Piveteau 1953) , and Carpenter (in Treatise R) is anticipated with much interest. Other works dealing with Insects that the palaeoentomologist may need to consult are Carpenter (1954b in Brues, Melander & Carpenter) , Grass6 (1949, 195 lb) , Rohdendorf (1962b) and Rohdendorf, BekkerMigdlsova, Martynova & Sharov (1961 (1957) is followed here with the fossil orders inserted. This classification is based on the condition of the wing pads in the pre-imaginal instars and the presence or absence of a pupal stage in the life-history. Neither of these criteria are satisfactory for dealing with fossil insects which can only be placed in such a classification by making use of other characteristics and making presumptions in respect of the development of the wings and the life-history.
An alternative classification, originally developed by Martynov (1925a et seq.) , based on the structure of the wings themselves and on their mode of articulation is available. This classification has much merit for the palaeoentomologist since many "fossil insects" consist only of wings! The groupings of orders in this classification are indicated in the text below. It is used by Jeannel (1949) Rohdendorf (1962a) and Tshernova (1965) .
Order ODONATA Fabricius 1792
First, Carb Bashk: see Suborder Eomeganisoptera below.
Extant. Comment: On analysis most authors, dealing with the overall systematics of this order, recognize the same segregates within which they place the various genera, families, etc., but they differ in the taxonomic status given to them. Below no particular author is followed; the three suborders of extant Odonata of Imms (1957) are listed with four further suborders which accommodate fossil forms. References: Fraser (1957) and Rohdendorf (1962a) .
Suborder EOMEOAmSOPT~RA Rohdendorf 1962
First and Last, Carb Bashk: Erasipteron larischi Pruvost 1934 . According to Kukalova (1964a [. . References: Demoulin (1954) and Rohdendorf (1962a) .
Order M~GASECOPTERA Handlirsch 1906 Fh'st, Garb Bashk: see Suborder Eumegasecoptera below. Comment: Rohdendorf's (1962a) (Martynov 1931) , Iva-Gora, Archangelsk district, U.S.S.R. Rohdendorf (1962a) has suggested a series of three suborders to which the various families recognised by himself and other authors can be allocated. Reference: Carpenter (1963b References: Illies (1965) and Sharov (1961b Sharov ( , 1962b .
Conmaent:
Order GRYLLOaLATTODEA Brues & Melander 1932 (= NOTOPTERA Crampton 1951 No fossil record. Entomologists, however, regard the few living species as of considerable phylogenetic interest.
Extm~t.
Order ORTHOPTE~ Latreille 1793 (= SA,.TATORIA Latreille 1817) First, Garb Moscov: See Suborder Ensifera below.
Extant. Comnaents: Orthoptera is now used, in a restricted sense, for the insects at one time designated the "Orthoptera-Saltatoria"; the "Orthoptera-Cursoria", such as the Dictyoptera, Phasmida and Grylloblattodea, are exluded and these segregates given ordinal status.
Sharov (1961 a, 1962b) includes the extinct families Oedischiidae and Tcholmanvissiidea previously assigned to Protorthoptera.
References: Ragge (1955) , Sharov (1961a Sharov ( , 1962b and Smart (1953 Conxments: The polyneopterous insects underwent their principal radiation in the Carboniferous and Permian, and are there represented by a bewildering variety of often fragmentary fossils whose classification is one of the most difficult problems in palaeoentomology. We here follow Sharov (1962b) in considering seven extinct orders; but feel that Protoblattodea, Paraplecoptera and Protorthoptera, at least, may be unnatural taxons. Carpenter (1954b) divided the species between the orders Protorthoptera and Protoperlaria: the latter comprising only the family Lemmatophoridae, whose members are known to have had aquatic larvae. Recently (in litt.) he has suggested that it is unrealistic on present information to treat them otherwise than in a single order, the Protorthoptera.
Following Sharov (1962b) the Protoblattodea are here considered almost in the original sense of Handlirsch (1906) .
Laurentiaux (in Piveteau 1953) published a figure of the wing of Protoblattinopsis stubblefieldi Laurentiaux (Carb Bashk, Deepfield, Staffordshire, England), which belongs to this order but he does not seem to have yet described it in detail. The fossil is of Westphalian A age, and would antedate the above-cited first record.
Reference: Kukalova (1959 1961a, 1961b, 1962b) in our concept of this order. The order thus comprises the Protoperlaria of Tillyard (1928a Tillyard ( , 1928b Tillyard ( , and 1937 ) and many genera that Carpenter (1935) places in his broadly conceived Protorthoptera. The Paraplecoptera are one of the largest and most important of all the extinct orders of Insects. See also comments on Protoblattodea on p. 514. References: Carpenter (1936 Carpenter ( , 1950 and Kukalova (1964b,c 
Cogent:
The genera comprised in this order were distributed by Carpenter (1954b) amongst Protorthoptera, Protoperlaria and Psocoptera but the order has been maintained by Martynova (1962) and Kukalova (1963a) . Carpenter (1965) has placed Metropator (Carb Namur) in Miomoptera (see p. 518).
Order CALONEURODEA Martynov 1938 First, Carb Moscov: Euthyneura lecomtei Pruvost 1919 and Emphyloptera lecrivaini Pruvost 1919, Lens, Pas-de-Calais, France.
Last, Perm Guad: Euthygramma parallellum (Martynov 1928) , Iva-Gora and Sheimo-Gora, Archangelsk District, U.S.S.R. and three other species from the same localities and from Tikhie Gory, Tatar A.S.S.R., U.S.S.R.
References: Carpenter (1943a Carpenter ( , 1961 (1964) and place Protocoleus here; we do not recognise the Order Protocoleoptera Tillyard 1934, erected for the reception of this genus.
Reference: Kukalova (1964c) . Orders Incertae Sedis Placed here are four orders erected by various authors about which we feel that too little is known to allow of their placement in a formal classification. All are Palaeozoic. We regard the Orders Protocoleoptera TiIlyard 1924 and Paracoleoptera Laurentiaux 1953 as being merged in Protelytroptera and Coleoptera respectively (see above and 525).
Order ARCHAEOPTERA Rohendorf 1961 First and Last, Dev (Upper) : Eopterum devonicum Rohdendorf 1961, Upper Devonian, Komi A.S.S.R., U.S.S.R.
Comment: The fossil is a little enigmatic and it is difficult fully to elucidate its nature. It is to be hoped that more specimens can be obtained because the occurrence of a winged insect in the Devonian is a matter of major significance when considering the phylogeny of the class. It is figured in Rohdendorf (1961a Rohdendorf ( , 1962b Carpenter (1965) assigns Eubleptus to the Order Palaeodictyoptera (see page 512).
Suborder CAMPYLOPTEROIDEA Carpenter 1943 First and Last, Carb U.Carb: Campyloptera eatoni Brongniart 1894, Commentry, France. Conanaent: The monotypic family Campylopteridae and the Suborder Campylopteroidea (Order Megasecoptera) were "tentatively" erected by Carpenter (1943b) who said that a "distinct order will probably be needed eventually" for the species. However, he omitted the family from his (1954) Carpenter (1932 Carpenter ( , 1933 Evans 1956 , Bekker-Migdisova 1962 . Scytinoptera, though, is probably cercopoid (Evans 1964) , and definite Permian cicadelloids are hard to determine. 
Extant.
Comment-Series usually divided into 4 superfamilies; but assignment of fossils too controversial to be worthwhile here. Archescytinidae, many spp. Leonard-Dzhulf, may be sternorrhynchous (Martynov 1933 , Bekker-Migdisova 1960b but thought auchenorrhynchous by Evans (1956, etc 
Comments: Most fossil Heteroptera have been insufficiently described and need re-examination. Many described fossils cannot, therefore, safely be assigned to either of the two series into which the suborder is divided. The two species cited above are both Heteroptera but otherwise incerae sedis.
Series G~NOCERATA Fieber 1851
First, Jur Call-Off: Lygaenocoris prynadai Popov 1961, and 
Extant. Comment:
Triassocoris myersi TiUyard 1922 may belong here (Southwood & Leston 1959 , Bekker-Migdisova 1962 .
[R.J. Order NEUROPTERA Linnaeus 1758. First, Carb. U. Carb: See Suborder Megaloptera, Superfamily Raphidioidea, below at p. 519.
Con~ents:
The Ncuroptera along with the Mccoptcra are orders of considerable interest not only as insects but in respect of their zoo-geography and palacontological record. Authors are by no means in agreement on the classification of the Neuroptera. Wc propose to follow Imms (1957) , mainly as a matter of convenience, (1) in the initial division of the order in to two suborders, and (2) in the classification of the Suborder Megaloptera. However, we propose to follow Berland & Grassd (195 l) in recognising fivc rather than four superfamilies of the Suborder Planipennia.
Authors also diffcr in the status to be accordcd to the various taxonomic segregates cvcn when agreeing on their delimitation. Permoberotha Tillyard I932 and Permoberothdla Rick 1953 have both been removed from Neuroptera and placed in Glosselytrodea by Martynova (1961) . We outline below the classification adopted and append a few notes indicating how it compares with other classifications.
Order NFUROPa'F~ Suborder Megaloptera with Superfamilies Sialoidea and Raphidioidea. Suborder Planipennia with Superfamilies Ithonoidea, Coniopterygoidea, Osmyloidea, Hemerobioidea and Myrmeleontoidea. Notes.
1. Berland & Grassfi (1951) and Martynova (1962) designate the superfamilies Sialoidea and Raphidioidea as Orders Megaloptera and Raphidioptera. They also treat the Suborder Planipennia as an order. They accord subordinal rank to the taxonomic segregates of Planipennia here designated superfamilies.
2. Martynova (1962) places the families comprised in Ithonoidea and Osmyloidea in a segregate designated the Suborder Polystoechotidea.
3. Imms (1957) has the families here comprised in Osmyloidea within the Superfamily Hemerobioidea.
4. Handlirsch (1925) and Tillyard (1926) are two other important authors on the Neuroptera.
Suborder M~OAX.OPa' ERA Latreille 1802 First, Carb U. Carb/Perm; See Superfamily Raphidioidea below.
Superfamily SIALOIBEA.
First, Perm (Lower; Kuznetsk series, correlation uncertain) : Perrnosialis sibirica Martynova 1961, with P. asiatica Martynova 1961 and P. rnatutina Extant.
Comment:
The discontinuity of the distribution of the extant genera is remarkable: 1rhone and Heterithone--Australia ; Oliarce--California ; Rapisma--Himalayas. Order MECOPTERA Packard 1886 First, Perm Leonard: see under suborders Protomecoptera and Eumecoptera below. Extant. Cornnaents: In the arrangement which follows, where we recognise four sub-orders, Protomecoptera, Eumecoptera, Paratrichoptera, and Neomecoptera, we have relied much on Martynova (1962) and on the important survey of the group by Grassd (1951a) in which he took cognisance of both extant and fossil forms. We include the suborder Protodiptera Tillyard 1937 in Paratrichoptera, following Martynova (1962) . Suborder Paramecoptera Tillyard 1919, known only from two incomplete wings cannot be safely assigned to any of the suborders.
The taxonomy of the order has been complicated by the enigmatic nature of many of the fossils--some merely fragments of wings--assigned, probably quite correctly, to it. This has resulted in the erection of a great many families for their reception and the authorities are not in agreement as to which might be synonyms of which (See further in notes under Suborder Eumecoptera).
Some authors treat the order simply as comprising a series of families and make no attempt to group them in any way.
The literature on the Mecoptera is extensive, some of the more important references, relating especially to phylogeny, are: Carpenter (1930, 1954a, 1965) , Crampton (1930) , Hinton (1958 ), Grass6 (1951a , Irnms (1944) , Martynova (1948 Martynova ( , 1959 Martynova ( , 1962 and Riek (1953) . 
Extant.
Cotrmaent: Metropator pusillus Handlirsch 1906, Carb Namur, Pennsylvania, was placed in Mecoptera by Tillyard (1926) . This assignment was questioned by Carpenter (1930) but was accepted by Martynova (1962) who placed it in Order Eumecoptera. Crampton (1930) assigned Metropator to the Order Protorthoptera. Carpenter (1965) has now assigned Metropator to the Order Miomoptera. (See also p. 518). We consider it here as incert, sed.
Constituent families: Agetopanorpidae Carpenter 1930 +~ Anormochoristidae Tillyard 1926 , Belmontiidae Tillyard 1919 o Cladochoristidae Reik 1953 +, Idelopanorpidae Zalessky 1929 ~ Lithopanorpidae Carpenter 1930% Mesochoristidae Tillyard 1926 ~ (= Eosetidae Tindale 1944 ), Mesopanorpidae Tillyard 1918+~ Metropatridae Handlirsch 1906 , Neorthophlebiidae Handllrsch 1920% Orthophlebiidae Handlirsch 1906 , Parachoristidae Tillyard 1926 +, Permocentropidae Martynov 1933 , Permochoristidae Tillyard 1918 +, Permopanorpidae Tillyard 1926 +, Petromantidae Handlirsch 1904+, Protochoristidae Tillyard 1926 +, Protopanorpidae Handlirsch 1937 , Stereochoristidae Tillyard 1919 +, Tychtopsychidae Martynova 1958 and Xenochoristidae Riek 1953 Comments: Constitution and validity of suborder queried by Riek (1956) , but accepted by Martynova (1959, 1961, 1963) .
Widely believed that the Order Diptera must have arisen from Paratrichoptera but see Imms Martynova 1961 , Choristopsychidae Martynov 1937 , Mesopsychidae TiUyard 1917 , Liassophilidae TiUyard 1933 , Triassopsychidae TiUyard 1919 , Permotanyderidae Riek 1953 and Dobbertiniidae Handlirsch 1921 Suborder m~OMECOPTERA Crampton 1930 No fossil record. The suborder comprises but one species Boreus hymenalis Latreille 1816, an obscure, apterous insect of holarctic distribution. Hinton (1958) would remove the Neomecoptera from the Mecoptera and set them apart with full ordinal status.
Order (1955) presents convincing evidence that the species is a synomym of Mesochorista proavita Tillyard 1916 (Family Mesochoristidae, Suborder Eumecoptera; see p. 522) .
The classification below is that of Imms (1957) . Other references: Kuznetzov (1941) , Laurentiaux (1953 ), Rebel (1936 and Riek (1955 We follow the classification of Imms (1957) with the addition of a suborder set up by Rohdendoff for the accommodation of certain fossils described by him.
Rohdendorf in a series of papers (see refs. below) has elaborated a very interesting phylogenetic classification of Diptera~(adopted in Rohdendorf 1962a) : unfortunately this classification has not yet received the critical attention of English-language writers.
The Permian fossil, Permotipula patricia Tillyard 1929, is now regarded as definitely not in any way belonging to the Diptera but is assigned to the Suborder Paratrichoptera.
References: Imms (1944 Imms ( , 1957 , and Rohdendorf (1946 Rohdendorf ( , 1951 Rohdendorf ( , 1959 Rohdendorf ( , 1961b Rohdendorf ( , 1964 .
Suborder ARCHmIPTERA Rohdendorf 1961 First and Last, Trias Rhaet: Several species described by Rohdendorf (1962a) Holland (1964) has reviewed the scant knowledge of fossil fleas. Extant. Comment: Reviews of our information about fossil Hymenoptera will be found in Laurentiaux References: Rasnitzyn (1963, 1964 Crowson 1955 First, Tert U. Eoc-L/M. Olig: several spp, of Dermestidae, Baltic Amber, Kaliningrad region, U.S.S.R. (Klebs 1910) . 
Comment: Necromera baeckrnanni Martynov (Jur Kimm, Kara-Tau, U.S.S.R.) seems to me likely to be an ancestral Cerambycid type rather than a Heteromeran.
Superfamily CURCULIONOIDEA (RttYNCHOPHORA auctt.) First, Jur Kimm: Archaeorrhynchus tenuicornis Martynov (?Nemonychidae), Kara-Tau, U.S.S.R. (Rohdendorf & Ponomarenko 1962) .
